M
ANY attempts have been made to study the dynamic changes in the circle of Willis under varying degrees of afferent arterial occlusion. These include ligational experiments, 5,~~ direct pressure measurements, 2'2~ resistance values in the carotid and vertebra] arteries, 8 studies of total cerebral blood flow, 7,~s,19 studies based on ophthalmodynamometry, ~~ and the use of glass or plastic models. 1,s,14
A fundamental prerequisite to any study of the dynamics of the circle is a knowledge of the dimensions of its components and their capacity to transmit blood. Without such a baseline it is unwise to speculate on the ability of the circle to act as an anastomotic channel in circumstances of acute haemodynamic change. Very few studies of this nature have been reported in the literature and none gives complete details of the length and calibre of all the components of the circle. This is perhaps not surprising, for it is now widely recognised that every circle is unique, and that there are no standard (normal) dimensions. Furthermore, the vessels are elastic and the flow in them is pulsatile. Both these factors make quantitative work still more difficult. Nevertheless it seems reasonable to assume that the absolute dimensions of the vessels as studied in the fixed state post mortem are in some degree related to the capacity of these vessels to transmit blood during life. Lewis 9 and Metz 13 made some measurements of the calibre of some of the component vessels, and further measurements of the length and calibre are reported in this present paper.
Because in the living animal the circle of Willis is difficult of access, and because it is still more difficult to measure directly any Received for publication May 13, 1963 . Revision received September 30, 1963 one of the parameters of pressure, volume of flow or peripheral resistance without distorting the system, a simple electric network analyser with inbuilt capacity for varying the capacity of flow of each component was constructed.
Such a system offers a more flexible means of studying variation in flow and pressure than do the glass or plastic models used previously, and though it takes no account of pulsatile flow or elasticity of the wall of the vessel these must be reducible to an average diameter and an integrated mean pressure. The analogue could then be set to the average found by actual measurement of the vessels of the circle, and the effect of varying degrees of occlusion of the main afferent components could then be studied.
Material and Technique
Dimensions of the Vessels of the Circle. Thirtyfive brains in which the circle of Willis was complete were obtained from autopsies and fixed in formol-saline. The vessels were dissected off and the length of each component was measured. Numerous rings were then cut across the vessel and the unstretched diameter of the lumen was measured with a dissecting microscope fitted with a micrometer eyepiece. The diameter of each component was recorded as the average of 8 measurements of the diameter of each of the rings. The specimens primarily were separated into four age groups but statistical analysis showed no significant difference in the length or capacity of flow between the groups so grouping was abandoned.
Table 1 sets out the average length, diameter, capacity of flow (which is a function of the fourth power of the diameter divided by the length), average capacity of flow of the paired vessels and the percentage volume of flow through each of the main afferent and efferent vessels, this last being compared with the results calculated from the figures of Lewis2
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